Proving Correctness of Highly-Concurrent Linearisable Objects by Vafeiadis, Viktor et al.
HAL Id: inria-00070301
https://hal.inria.fr/inria-00070301
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Proving Correctness of Highly-Concurrent Linearisable
Objects
Viktor Vafeiadis, Maurice Herlihy, Tony Hoare, Marc Shapiro
To cite this version:
Viktor Vafeiadis, Maurice Herlihy, Tony Hoare, Marc Shapiro. Proving Correctness of Highly-









   



















ap por t  
de  r ech er ch e 
Thème COM
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Proving Correctness of Highly-Concurrent
Linearisable Objects
Viktor Vafeiadis — Maurice Herlihy — Tony Hoare — Marc Shapiro
N° 5716
11 octobre 2005
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)























































































































































































































































































































































































































































































































































(P ; Q)(↼−σ , σ)
def




























p1; R1 ⇒ p1 R1; q1; R1 ⇒ q1 G1 ⇒ R2
p2; R2 ⇒ p2 R2; q2; R2 ⇒ q2 G2 ⇒ R1

































p′ ⇒ p R′ ⇒ R
G ⇒ G′ q ⇒ q′
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∀T x. P (x)
def



















































G1 [self := 1] ⇒ R2 [self := 2]






















= 〈L.owner = null → L.owner := self〉
L.unlock()
def





L.lock() w (L.owner 6= self, R, G, L.owner = self)
L.unlock() w (L.owner = self, R, G, L.owner 6= self)
Á]b
}~b
R = LockRely = ID(L.owner = self)
G = LockGuar = (L↼−−−−.owner /∈ {self, null} ⇒ ID(L.owner))
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R = LockRely ∧ (L↼−−−−.owner = self ⇒ P )
yv

















































































































AbsContains(e) : < AbsResult := e ∈ Abs >
AbsAdd(e) : < AbsResult := e /∈ Abs ;
Abs := Abs ∪ {e} >
AbsRemove(e) : < AbsResult := e ∈ Abs ;































































































































































pred := Head ;
pred.lock() ;
curr := pred.next ;
curr.lock() ;
while (curr.val < e) {
pred.unlock() ;
pred := curr ;





n1, n3 := locate(e) ;
if n3.val 6= e then
n2 := new Node(e) ;
n2.next := n3 ;
n1.next := n2   ;
Result := true
else






n1, n2 := locate(e) ;
if n2.val = e then
n3 := n2.next  
 ;
n1.next := n3 ;
Result := true
else
































































































∧ Head.val = −∞ ∧ Tail.val = +∞
∧ ∀Node n. (noOwn(n) ∧ n.val < +∞) ⇒ Node(n.next)
∧ ∀Node n m. (noOwn(n, m) ∧ n → m) ⇒ n.val < m.val
























































= ∀Node n. Preserve(ListInv ) ∧ n.LockRely
∧ n↼−−−−.owner = self ⇒ ID(n.val, n.next, Head →∗ n)
G
def
= ∀Node n. Preserve(ListInv) ∧ n.LockGuar

































































succ := Head ;
while (succ.val < e)
succ := succ.next ;














= Node(Head) ∧ Head.val = −∞
∧ ∀Node n. n.val < +∞ ⇒ Node(n.next)
∧ ∀Node n m. n → m ⇒ n.val < m.val


























= ∀Node n m. Preserve(ListInv)
∧ n.LockRely ∧ ID(n.val)
∧ n↼−−−−.owner = self ⇒ ID(n.next) ∧ Preserve(m →∗ n)
G
def
= ∀Node n m. Preserve(ListInv)
∧ n.LockGuar ∧ ID(n.val)
∧ n↼−−−−.owner 6= self ⇒ ID(n.next) ∧ Preserve(m →∗ n)
  ,./K%k$!!4
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pred := Head ;
curr := pred.next ;
while (curr.val < e) {












curr := Head ;
while (curr.val < e)















n1, n2 := locate(e) ;
if n2.val = e then
n2.marked := true  
 ;
n3 := n2.next ;
n1.next := n3 ;
Result := true
else






























































































Node(Head) ∧ Head.val = −∞ ∧ ¬Head.marked
∧ Node(Tail) ∧ Tail.val = +∞ ∧ ¬Tail.marked
∧ ∀Node n. n.val < +∞ ⇒ Node(n.next)
∧ ∀Node n m. n → m ⇒ n.val < m.val
∧ ∀Node n. Head →
∗ n ∨ n.marked

















































= ListInv ∧ Head →∗ pred → curr
∧ pred.val < e ≤ curr.val
∧ pred.owner = curr.owner = self
∧ ¬pred.marked ∧ ¬curr.marked












= ∀Node n. Preserve(ListInv ) ∧ n.LockRely
∧ n↼−−−−.owner = self ⇒ ID(n.next, n.marked)
∧ n↼−−−−.owner = self ⇒ Preserve(Head →∗ n)
∧ Preserve(n.marked) ∧ ID(n.val)























= ∀Node n. Preserve(ListInv) ∧ n.LockGuar
∧ n↼−−−−.owner 6= self ⇒ ID(n.next, n.marked)
∧ n↼−−−−.owner 6= self ⇒ Preserve(Head →∗ n)
∧ Preserve(n.marked) ∧ ID(n.val)
    "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 HÅv add ¹ n1.next := n2 ¸g\^]`b#v`bWÁ£l¼s
}rb<yprb<7v`toob n2 ]yNny¤}~bWyz`lFb
bWv¼¡¥u`¤£l¼w¤v`w£prwxy¤w¤nrbW)¹






 HÅv remove ¹ n2.marked := false ¸\^]`bbW£bWacbWvDp e w¤n}rbWact¾NbW ¡¥}rtNa pr]`byznqpr}{yzs&pnrb!p Abs ¸






































































































































































= ∀Node n. (¬n
↼−−−−−
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